The frequency of Pig-a mutant red blood cells in rats exposed in utero to N-ethyl-N-nitrosourea.
The Pig-a assay has been developed as a rapid sensitive measure of gene mutation in adult rats; however, no data exist on its ability to detect mutation following in utero exposures or in neonatal animals. Pregnant Sprague-Dawley rats were treated daily on gestational days 12-18 with oral doses of 0, 6, or 12 mg/kg/day N-ethyl-N-nitrosourea (ENU); following parturition, the offspring and dams were monitored over a period of 5 months for the frequency of CD59-deficient erythrocytes as a marker of Pig-a mutation. Significant dose-related increases in Pig-a mutant red blood cells (RBCs) were observed in ENU-treated dams. However, only very weak increases in RBC Pig-a mutant frequency (MF) were noted in offspring treated in utero with the lower ENU dose. The higher ENU dose produced extremely variable responses in the offspring as a function of age, even among littermates, ranging from a steady low or moderately high Pig-a MF to a rapidly increasing or decreasing Pig-a MF. The manifestation kinetics of Pig-a mutant RBCs in the offspring suggest that the change from predominantly hepatic to predominantly bone marrow erythropoiesis that occurs during early development may have contributed to this variability. Our results indicate that using the RBC Pig-a model for mutation detection in animals treated in utero may require analysis of multiple offspring from the same litter to account for potential "jack pot" effects, and that detection of the earliest treatment effect (i.e., in neonates using the hepatic RBC fraction) may require optimization of blood processing.